Reactions of di(/?-chlorobenzyl)tin(IV) dichloride and methyl zinc iodide with Schiff bases derived from S-methyldithiocarbazate and S-ethyldithiocarbazate in a 1:1 molar ratio leads to the formation of a series of organometal complexes. Their structures have been confirmed on the basis of elemental analysis, UV-Vis, 1R and proton magnetic resonance ('HNMR) spectral studies. Interpretation and mathematical analysis of these data and evaluation of order of reaction, and the activation energy (E a ), apparent activation entropy (S e ) and heat of reaction (AH), based on the Horowitz-Metzger method, are also discussed. It was observed that these complexes are stable and their thermal degradation is a spontaneous process. The ligands and their tin complexes have also been screened for their fungitoxicity activity and found to be quite active in this respect.
INTRODUCTION
Recently there has been considerable interest in nitrogen-sulphur chelating agents and their complexes Zill/. A number of metal coordination compounds of Schiff bases have been suggested as models to describe the energy transfer in biological system /13/. It has also been observed that a small structural change, such as the change of a substituent in the ligand, can cause variation in the ultimate donor properties. The interaction of these donors with metal ions gives complexes of different geometries and properties. This may ultimately lead to enhanced anticancer and antiviral activity of the transition metal complexes 151.
Schiff bases derived from the salicylaldehydes are well known polydentate ligands /14,15/. It has been shown that Schiff base complexes derived from 4-hydroxysalicylaldehyde and amines have strong anticancer activity e.g. against Ehrlichascites carcinoma (EAC) /16/. Pyridoxal (Vitamin B6 aldehyde) and various amino acids are believed to be intermediates in biologically important amination processes /17,18/. The biochemistry of synthetic organometallics has been a subject of active research, and its importance may be Vol. 30, No. 6, 2007 Studies on Organotin (lV) have been synthesized in 1:1 molar ratios in THF. The ligands act as bidentate species and coordinate to the central tin(IV) and zinc(ll) atom through the thiosulphur by proton exchange with the azomethine nitrogen.
The structures of the ligands are shown in Fig. 1 .
Chemicals and physical measurements
All reagents used were AR grade and the solvents were purified by standard method and moisture excluded from glass apparatus using CaCI 2 drying tubes. Reagents of AnalaR grade were used for experimental work, p-chlorobenzyl chloride was purchased from MERCK-Schuchardt, Germany. Methyl iodide, zinc dust (metal) and tin powder were purchased from Thomas Baker Chemicals Ltd, India. IR and far IR were recorded on KBr and polyethylene discs respectively, using a Perkin-Elmer spectrum 2000 FTIR spectrometer and the 'HNMR spectra were recorded in CDC1 3 on a Bruker Spectrospin Advance 300 using TMS as internal standard. The elemental analyses were carried on an Elementar Analysensysteme GmbH
Varion EL III, Germany and were performed at the University Scientific Instrumentation Center, University of Delhi, Delhi, India. Melting points were recorded on a Gallenkamp melting point apparatus and are uncorrected. The UV-Visible spectra values were obtained on a Varian Cary 100 UV-Vis spectrophotometer.
The TG/DTA was recorded on a Thermoflex PTC-1 OA Rigaku, Japan, in static air at heating rate 5° min" 1 .
The Pt crucible was used with aluminium as the reference material.
S Fig 1: Schiff bases used as ligands

MATERIALS AND METHODS
Fungitoxicity testing
The in vitro antifungal activities of the ligands and their corresponding complexes were tested by poisoned food technique, using poison-dextrose-agar (PDA) medium at 500 ppm, 250 ppm and 125 ppm as 
Preparation of organotin, organozinc and ligands
Di(p-chlorobenzyl)tin(IV) dichloride (/>-
Preparation of ligands
The following Schiff bases: Under vigorous stirring potassium hydroxide (4.56 g, 0.08 mol) was dissolved in ethanol: water (9:1) mixture and to it hydrazine hydrate (3.88 ml) was added. Carbon disulphide (4.81 ml, 0.08 ml) (density 1.26) was then added to the mixture, the temperature being kept below 5 °C. An off-white precipitate of potassium salt dithiocarbazic acid separated. Its ethanol: water (9:1) solution was treated with methyl iodide (5.00 ml, 0.08 mol) with stirring and temperature maintained at 5°C. An off-white product of S-methyl dithiocarbazate was obtained. Further S-methyl dithiocarbazate (0.08 mol) and an equimolar quantity of benzaldehyde were refluxed in ethanol for 2 h. During the reaction 2-3 drops of 10 Μ hydrochloric acid were also added. Upon cooling in ice, the mixture deposited crystals of the Schiff base, the crystals were filtered off and washed with ice-cold ethanol and dried over CaCl 2 . The Schiff base so obtained was recrystallized and dried.
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RESULTS AND DISCUSSION
The complexes synthesized were found to be pure and soluble in acetone and chloroform solvents. The analytical data are given for the ligands and their corresponding complexes (Tables 1 and 2 ).
Electronic spectra
In the electronic spectra of ligands bands were observed at ~ 236 nm (log ε = 1.54) and 289 nm (log ε = 1.12). Band I is due to π -π transition and band II is due to η -π* transition. On complexation these bands shifted to ~ 243 nm and 299 nm. A new band of medium intensity is observed at ~ 429 nm in all the complexes. This is attributed to the ligand-to-metal charge transfer band and this is a clear indication that a stable metal complex has been formed (Table 3) .
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Infrared spectra
The IR spectrum of the ligand exhibits a strong band due to v(C=N) at 1624 cm (Table 4) .
'HNMR spectra
In the proton magnetic resonance spectra, a complex multiplet at δ 7.01-6.63 is observed in all the complexes, and this is due to the phenyl protons. On complexation, additional peaks appear in the region δ 7.31-7.08 (ArH) and δ 3.10-2.98, corresponding to the p-chlorobenzyl group in tin complexes, and at δ 3.10-3.05 .corresponding to the methyl group in zinc complexes. In the complexes, the disappearance of the signal at δ 9.6 ppm, assigned to NH protons, in the spectra of the ligands indicates their deprotonation. The signal at ~ δ 8.10 ppm observed in the ligand is assigned to the azomethine proton (CH=N). This is shifted downfield owing to the coordination of the C=N group with the tin atom. protons, which are shielded, remains unchanged on complexation, suggesting non-involvement of thioether group in coordination (Table 5) .
Table 4
Infrared absorption frequencies (cm' 1 ) for the complexes Vol. 30, No. 6, 2007 
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Thermal studies
The percentage mass loss data for every step, determined from the TG curves, are presented in Table 6 .
The kinetics of thermal decomposition of these complexes have been measured under dynamic temperature Table 6 Mass loss data for the complexes
Complex
Step no. 
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Fungitoxicity testing
In general, when the compounds were tested against Rhizoctonia solani and Sclerotium rolfsii strains, the metal complexes were found to possess higher activity than the ligands. Since all the complexes contain a sulphur atom, their activity can be due to its presence as suggested by Tweedy /39/. Compounds containing a halogen atom attached directly to the tin atom also showed moderate activity. The mode of action of these compounds may involve the formation of a hydrogen bond through the -N=C-S group with the active centre of the cell constituents, resulting in interference with normal cell processes /AO/. 
